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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element capable of being driven at 
low voltages and enhancing emission efficiency. 
SOLUTION: In the organic electroluminescent element 
formed between an anode layer 10 and a cathode layer 
70 and having a hole transport layer 20 and a light- 
emitting layer 40, the hole transport layer 20 is 
composed of a polymer having repeating units 
represented by the general formula [I] wherein R 
represents either of hydrogen, an aliphatic hydrocarbon 
group, an aromatic hydrocarbon group, an ether group, or 
a heterocyclic group. 20 
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tCl^i-^Sl, 10 0, OOOWPVK^rftfflLfci^ 
[IWffill] ^McilC^ti^-^Mt 

7t 0 rtf)ffS\ 7V, lmA/cm 2 T5 0 0 cd/mV) 

[0 13 5] [ltK«|2] [ft 9] ©WfcBfc: [ft3] 
fc^N P D ^{fiffl L«»"CilBBja LfcJeWtt, [%tt 
Ml] £ CT»ca 2 t^j-ji^£:fft% bfco rco0#(7^ 

1 0" 3 P a -Cgg#5iS 1 n m/ sect? 
fTo/to CLCDBf, 5V, lmA/cm 2 t4 00 cd/ 

[0 13 6] [*fc«2 — 9] &t>* DtlRWS, 4] 
[ft 9] <D#fc>?MC. [ftl] ^CDRMTIE [*1] 
^ttti^ffl^fc [ftl] &»»JiSUtiffi£LT#1- 

s*^*:sr«ffl ufcEWtti, [*wy i ] [itittfa 

l] , Dt*fc0i2} tW*JcH2.Jc^gKF4rf^jSL 

fc B C<D0#<7^^&^-r-<T 60, 0 0 0 t X^frt ZL 

TIE CSi] lc^i-5S*3!i*W**4r#fco 

[0 13 7] 
»1] 





R 


1 mA/ cfl 




m& (V) 


ffl«(cd/rrf) 


2 


CH a 


4.0 


500 


3 


Cg He 


4.0 


500 


4 


C <CH 3 ) 3 


4.0 


500 


5 


Ci o Ha i 


4.2 


500 


6 


OC (CH 3 ) a 


4.0 


450 


7 


O Ci o Ha 1 


4.2 


450 


8 


Cq H4 C H g 


4.0 


500 


9 


Ci 2 H £ N 


4.1 


520 




C 1 1 H a 3 


4.4 


400 




O C 1 1 He 3 


4.4 


400 



[0 13 8] [3B6W5] £ [JtlW«3] fc*r, [HJfi 
WKdSfiTi-6« ^^^iJ:^, Rtcfflv^sglftTk 

[0139] [lettM 1 0] 1 Tom^tiEimmm t 
(DmizjEimAmt l-c, (3, 4) ^u^^:*- 

ar->^^ai^ (PEDT) «t4000 rpm, 
1 Of^Pfl-e^tf>=i— ht^J: D 50 nm(Z)U|T'fi)clt 



i^bfCo ^^Bf, 3. 8V N lmA/cm 2 -C4 8 0 c 

[0140] imtm 11] I TO&K^iE?L»^|ji^ 
^^(ciE7L^AS<JrUr, [ft8] -C^T*y^— 7^ 

p^T^y^Ml 0" 3 P a , S*3SJS[0. 1 nm/ 
s e cT?2rim<^RIi:^K^*tCj:i9jSBtLfcJEJL^ 

0# N 3. 8V, lmA/cm z t4 8 0 c d/m z COm& 

[0141] mmm 12-23] imm 1 ] -c*# 



(11) 



2003-456 



V—~7M<D I r (ppy) 3lc#X-Tia [S2] tc^ 

^W^Mtt^5, [*2] \zjtt-fflt$m<D 



[0 14 2] 







1 mA/c n 




(nm) 


(V) 


»j£(cd/nrf) 


12 


Dfbi 6] 


4.1 


450 


545 


13 


Efc1 73 


4.1 


290 


563 


14 


[fci 83 


4.2 


550 


525 


15 


[fci 93 


3.9 


360 


555 


16 


iitz o3 


3.9 


50 


608 


17 


[<t2 i] 


4.0 


510 


516 


18 


lit 2 33 


4.1 


450 


545 


19 


Hfc2 43 


4.1 


280 


563 


20 


[flS2 53 


3.9 


540 


525 


21 


Dffc2 63 


4.1 


360 


555 


22 


Dft2 73 


4.0 


40 


608 ! 


23 


Mfc2 83 


3.8 


15 


647 



[0 14 3] mmM2 4] h&ICDOXD- 
ML 6] (^tCBP^ffflLOT^ [Hflfi 

{Rii] t mmm 2 i^^H^ma ifco 4 

V. 1 mA/c m 2 t4 0 0 c d /mV>»fi0>3BtejW» 

[0144] [jjiil«2 53 m^-mmmt ItA l q 3 

tela 2 4. 5 V, lrn 

A/cm 2 l?5 0 0 c d/m 2 C0^^^:^#^tb7t o 
[0 14 5] [»J2 6] «**i:tf»SI^©ffi 
(CjETL^y^ItU, [ft 3 2] (^tBCP^6 

n m(nWmx*M£Mmz- J: 0 j£R Lfc£WW± [HSK0II 2 

4] £ mmicm 4 tc^^frf-^jaufcg ;i<ote?l:/p 

y * Jl 0>aMMfefr fit JtSK 1 0 " 3 P a , 0 . 1 

nm/sect*foot u sL<DH3\ 4V, ImA/cm 2 
"C4 8 0 c d/m 2 <Oigcfeco»3t^^#^tb^: 0 

[0146] Lmmmz 7] m^wr^s^^^^^^ 
t± r«hi] ^ una 5 icaH-are-frfEfift i 

^SrjiLS! 0 . In m/ sec ~Cfcofc 0 
[0 14 7] 4V, lmA/cm 2 T5 0 0 c 

d /ra a «5«fe<D**3i s #C>ttfco 

[0 14 8] [H«*li2 8] [ft 9] T^£;fX> ^* 
6 0, 0 0 0(Oi^6mg^lml(7)l ( 2^an 

y-eWLtll 1 SrflsjSUfc, 
[0149] OXD-l^U2. Smgtlr (p P 
y)^U0. 17mgi y/S^i: LT^ 



f 11 1 5, OOOW/Ky ^1/^7x^/1/2. 5rng 

/ ^ — o 

[0 15 0] ^^X^&S&fffto/c 1 TOSfii 
OMR I TO, mm+tm: 2 0 K*Rl 

«tiooor P m, i8HB-e^tr h-f-s* 

tc«t *9 5 0 n m^BW^iETUftaMi 4r#fco 
[0 15 1] £fctc, jESJ(ftiSli-b*c}8R 2 frUHBK 1 

0 0 0 rpm, l&BB-C^tfV-a— bi-^WcJ; B 2 0 

[0152] x^R^wc j: t) m^mmm ^uai 

q 3&Xffi*l 0" 3 P a, IfSSl nm/s ecf5 

y f ^ /jU % ^ 4^ J: 9 (cif M 1 n m/ s 
e c X'&MM \>Xfg&&j&f& bT[H 2 ^^-T^T-^f^ 

[0 15 3] CL<Z)fl3\ 6V, lmA/cm 2 t4 8 0 c 

[0 15 4] [|Sffi0ll2 9] «2(DOXD-l^CB 

p icaoe ufcfiWf* [SB6« 28] ^ mmcmLicTF-t 

*^*ffr*Lfco wCOB#, 6V, lmA/cm 2 f4 0 
0 c d/mV^tfe^^/J^t^tLfCo 
[0155] [IW3 0-4 1] M2^)I r (pp 

^5. [*3] {C3M-*3tS»*<7>»*36 $ »bixfco 
[0 15 6] 
[*3] 



(12) 



2 0 03-45666 



mmm 




1 m A/c n 


r ■ ii n i ill hi 


(nm) 


(V) 


W&<cd/rrT) 


30 


[It 1 6J 


6. 1 


450 


340 


31 


L1C 1 7J 


6. 1 


290 


CM 

ODa 




Liu i a J 


0. t 


CCA 


595 


33 


Ht1 9] 


5.9 


360 


555 


34 




5.9 


50 


608 


35 


Mb2 13 


6.0 


510 


516 


36 


Mfc2 33 


6.1 


450 


545 


37 


Hb2 4] 


6.1 


280 


563 


38 


Mb2 5] 




540 


525 


39 


Hb2 6] 


6.1 


360 


555 


40 


Hb2 7] 


6.0 


40 


608 1 


41 


E4b2 8] 


5.8 


15 


647 



[0 15 7] 2] UtA 0] "C^cS^ 

120, OOOWt^ttTSmgMr (ppy) 
3 £ IT 0. 1 7mg ^m-^r^^lml 
T^2^rf^U^^i [m»lJ2 8] jr^^H2 
^i~*^F-^/«L/Co r<Z)B3\ 5 V, 1mA/ cm 2 

[0 15 8] [MMM* 3] Cfk4 2] TWSiV 5H^ 
120, OOOOf^Smg^I r (ppy) itl 
TO. 1 7 rag t grin-^ U>- 1 m 1 CWttM 

2 ^rf^ b/U^m [Hjjfiffii 2 8 ] t mmicm 2 tc^-r 



iR^Sr^Lfco r<D0#, 5V, lmA/cm ! t4 8 

[0 15 9] [SIS&WI 4 4 — 4 8 ] Mb 9] 

ttfcl] ^^R^rbTTfS [*4] {C^-Tffi&SS: 

T-ffit^teo, ooottt r<z>ffS\ K4] 

[0 16 0] 
»4] 





R 


1 mA/ c r 




*ff (V) 




44 


C (CH 3 ) 3 


4.0 


500 


45 




4.2 


500 


46 


O C 10 H ?i 


4.2 


450 


47 


C e H 4 CH 3 


4.0 


500 


48 


C 1 2 H B N 


4.1 


520 



[0 16 1] IWfcM 4 9] [fb9] SHF* 
6 0, OOOOl^tUemgSrlml^l, 2 

[0162] OXD-ltU2. 5mg^Ir (p p 
y) ^UO, 17mg £ l/^WifrTk LT^ 
f 115, OOO^y^;^'7x^;l/2. 5m g^ 
^m-^'>^lmI(:§«U, IKK 2 SrffuSLfc, 

[0163] PBD^tT2. 5mgbM^^ 
ttt^ilO, 0 0 0^U^fV>'2. 5ml £ 
^i/^^f>iml(«U, Wifc3«rftuaL 

fc 0 8i/7X-7«^ofc i Tois± (mis i 

to, mm^±M: 2 0 Q/DHT) W^l*l§IlEB[ 

lOOOrpm, l^lBWt'ya- hfS^Cj: t) 5 

o n m<Dmm(oiE^immm &#fc 0 

[0164] jE?Uftaai±l^«« 2 1 0 0 0 r 

pm, lfMRT?;*fcr>'3 — ^J20 nmOSl 

[0 16 5] S^tc, «#Ji_hW8« 3 SrisMeft l 0 0 

Orpm, l^fl^tVn-bt^f^J:^ 5 0nm 

[0166] *«^XSSg»3i«tC <£ 9 , Kffiffi 1 0" H 
Pa, ItiSlnni/sect% !J 1 



fifcU [El 2 id^j-^^fj^lfc. 
[0 16 7] r<7)B#, 7V, lmA/cm , t?4 5 0 c 

d /m z (nm^<Dm^mz-o 

[0168] emeus o] wt: 9] x*7jktsn, 

6 0, 0 0 0(Ol^f|:6mg^lml^l, 2^pp 
x^yflWftr, WKlSrf^JiSbfco ■Hf^X-v* 

S&fTft ofc I TOifii (HTJK I TO, jl&ffi^tSf : 

2 0 U/D«T) t-, JWRl SrHIiESfel OOOrpmt 
lfWW^fcfVa — hi-SWcJzO 5 0 nm<A!Kff£>jE?L 

[0 16 9] IE?Lft^iiJ:(c, K^*3S«tcJ: 

JtlO" 3 PaT\ [ft3 5] [C/TtDPVBii [{b2 

9] \c7frir?-v}) ^yy6^iii%K 

5 J: 5 fcD PVBi <OSK#fflK 1 n m/ sec "C^R* 
LT20 nm<P«JPto*3OT&/&I«U A 1 q 3 [C£ V) 

5 o nm^mm-oom^Wimm^mi^ st^tc, r/i^ 

[0 17 0] Z.(D^ 5V, lmA/cm 2 T'13 0c 

[0171] I90tm 51] ^vjjye <D#fr 9 Mb 

3 0 ] {C7jk-fD CM 2 *iim LfcJKJM*, IXtSM 5 



(13) 

V, 1 0mA/cm^5 0 c d/mV;*fe(Di^# 

[0172] immm 52] utvi <owt> *> ic ut 1 

0] (3W16 0, 0 0 0 ^rttSi^ft^ 
)xgU/c 0 rcDBf, 3. 8V, lrnA/cm 2 T'4 8 0 c 
[0173] [Mlims 31 Lit 11 tp<DR&Wm<DT 

[0 17 4] hD/K^rlryx$ 

TfflR^ I TOli OBJB^FttJ* : 2 0 Q/D) ±fc, r 
^fiSffi^ Hiei& ISOOrpm, 1 t u >-=3 — 

[0 17 5] 
[H5] 





! 




7.05 




7.30 




7.46 




! 7.54 


n-/-*-> 


7.64 


ir--f 2j> 


7.74 


1-fir> 


7. 85 




8.13 i 




8. 20 




8.30 




8. 60 




8. 70 




8.80 




8.90 


h r ;*PQ*£> 


9.10 I 




9. 20 




9.30 




9. 60 




9.70 


^Pt^V-tfV 


9. 90 


O-i/^RP^^ 


10.00 


ar-^p^^^ U> 


10.60 


-hPl^V 


11.10 


z-fe h~ hy/u 


11.80 ! 




12. 70 



[oi76] m^i^-rmm^y ^-^^-r^m 
m*s ztLbmm^ *—#m<Dmwjcmnu as. 

(a) R'Cfm 6 (b) {CTjk-fX *tlt><D&Hkn* 

8*«»fSii\ 13 6 (c) ^i-J:^^ ^ 



2003-45666 
h fcf— * 3 frft a Itllg/j^tt^^^ @ at* 

[0177] »flt^#i-sj§4tojS»K^7>— 

[0178] r ©nfttfli &=Hk ioo, 

ooo^Lfc. *««H©«*4:TE C*6] \c^ Q 

[0 17 9] 
[«6l 



n 








0 


9.1 


8.9 


1 


9.2 


9.1 


2 


9.3 


9.1 


3 


9.3 


9.1 


4 


9.6 


9.1 


5 


9.6 


9.1 


6 


9.6 


9.1 


7 


9.6 


9.1 


8 


9 9 


9.1 


9 


9.9 


9.1 


10 


10.0 


9.1 


11 


10.6 


9.1 


12 


10.6 


9.1 



[0 18 0] [*6] tCfctl, RttT/T$tL5T/^ 

[o i s i] z\<du^ mmmm&s. 9-10. o 

[0182] [fti] <oR*ria*<or^/u 

(— CH**) t U 10 0, OOO^ LfcS 

[0 183] OXD-1 ^ L"C 2 . 5mgilr (p p 
y)^U0. l7mgi/qyy!(^itr^F 

Si 0 0, 0 0 0^!it^t'7x^2. Srng^r 
[0 18 4] ^3?^ XV^S^ff ^ o 7t I TOSSi 

mm 1 to, jaw^Hts : 2 0 a/nsiT) tcmmi 

&mfc$Cl 5 0 0 r pmt'l» tfV^ — J^^^c 

[0185] sfejc, lEzmmm ±\cmm 2 zmuwti 

0 0 0 r pmt'l^t^- I-i-5*t-J: 9 2 0 n 

[0186] Mmmmmm^x n m^mmm t lta i 

q 3 1 0" 3 P a % 1 n rn/ s e c T? 5 

AS:, !i f !) ^ 1 % i: ^ 5 J: 5 icISIg 1 n m/ s 
tC^i-^^iScUfc^r^), TfS [«7] Id^-fSSft 

[0 18 7] 
[*7] 



(14) 



20 0 3-45666 



n 


1 mA/crrft?<0te1fe 


ttff (V) 




0 


3.8 


480 ! 


1 


3.8 


480 


2 


3.8 


480 


3 


3.9 


490 


4 


3.9 


500 


5 


3.9 


500 


6 


4.0 


500 




4.0 


510 


8 


4.1 


510 


9 


4 2 


51P 


10 


4.3 


520 


11 


4.4 


520 


12 


4.5 


510 



10 18 8] ^folCX*), HtlT tplCR-klsXTFiSti 

[0189] [^Jfiffil 5 4] <Ommz h V * p p 

^ * >-£{£Jl LfcEJtfM** [HflM&J 53] t H^tClD 2 

[0190] ^oBf, ^rw^^jjijaawjcTJi^ 

[0 19 1] 5] »K2W«llElCa^ r o^ 

jyc^^frflsjfcUfc&r^u TIB as] ic^-r 

[0 1 9 2] 
»8] 



n 


1 mA/c rrhecDttflB ! 


W 




0 


3.8 


470 


1 


3.8 


480 


2 


3.8 


480 


3 


3.9 


490 


4 


3.9 


500 


5 


3.9 


500 


6 


4.0 


500 


7 


4.0 


510 


8 


4.1 


510 


9 


M 


510 


10 


4.2 


510 


11 




12 



[0193] n = 1 1 — 1 2 -ete, ±mr&wm\^Tmft 

[0194] [{£!'] <DR&W.m<D-C 

[0195] 
[*9] 





mrnmm 


±m 


TBS 


10,000 


11.10 


8.70 


60.000 


IP 90 


8.90 


100,000 


9.90 


9. 10 


500,000 


9.70 


9. 10 


1.000,000 


9.70 


9.30 



[0196] K9] j;^ ttm-emtiffim&vmxz 

low?} ^<nm s mmvm&s. 9-10. 0 
(c a i/cm a ) 1/2 \cwmtz>t, iMjsmfrom 

[0 19 8] ^CT% [ffcl] tptDR^a^-CHH 

[0199] OXD-ULT2. 5 m g t I r (pp 
y) 3 <bttO. nmg^^yyifi^tt^ 
SI 1 5, 0 0 0O^!i t-/l/k'7x-/i/2. 5m g£ 
£^/i^<>iz:V 1 m 1 ISIR2l:ML 

I * — o 

[0200] mm^^wm&fTte^tz-i tois± 

(rfTflR I TO. jflffi^il : 2 0 a/DJETF) WSSfc 1 
£[111518:1 0 0 0 r pmt'lW^e^ h-t"S*{- 
J: t> 5 0 nm(OJKI¥OE7L(il3S«^JiKb^ 0 

[0 2 0 1] £ fete, jE?L*lliSS±l^ffi2 ^rmeift 1 
0 0 0 r prn-Cl#r^^t: u >^^ hi-^^cj: 5 2 0 n 

[0 2 0 2] X^S£#£61£M «fc Ul q 3 SrK^ffi 1 0 
" 3 P a , 1 nm/ sect'50 nm<7.)|RJl<£>B 

AS:, y f ^i^/P 1 J: ^) ^SSS 1 nm/ s 

ect^lfUliWlit r<?>J;5^LTj|L2 
tc^i-*^4rfP*Ufci:r*. TIB [3c 1 0] tc^r 

[0 2 0 3] 
[*1 0] 





1 mA/cnf"£<D&ti& 


ffiff (V) 1 »*(cd/rrf) 


10,000 




60.000 


4 2 


500 I 


100,000 


4.1 


510 1 


500,000 


4.1 


510 


1,000,000 


4.0 


510 



[0 2 04] ^HPfi 1 0, 00 0 Tii, ±BJ£KH#£T 

[0205] [jaa^is 3] jbm. mmms 6] *W 

[0 2 0 6] [Jlffi0il5 7] Mbl] tp^RSrSC^- 



(15) 



HHM 2 0 03-45666 



CMnt U 10 0, ooo«t IstcS&fcb 

LX 6 m g & 1 rn 1 (D 1 , 2 >^ n dx^? yt#18 L 



[0 2 0 7] d(DS^ffco^^<6fflfi^a.tc*;i 9 . 

1—9. 9 (cal/cm 3 ) l/2 tl;of: c 
[0208] PBD£LT2. 5mgi [<b2l] 

y^^^tt^y^f^y (OTf i o, ooo) 

2 . 5 m g £TfB »11] t£*+18K 1 m 1 \£*tl? 

[0 2 0 9] mm^7 ^f&M&ffte-otz. I TO«± 
(TUiR I TO, Ml/mm 2 0 Q/USkT) ^MW. 1 
0 0 0 r pmtl&H^^ 3 - h"t"5*^ 



J: fj 5 0 nm<^IS9:<DiE?L*niS«*:^lSU^: 0 
[0210] $ b(-> jE?U(fiSIJiJ^8iR 2 StIhIIsSc 1 

0 00 r pm-ClgWI^tr^a— b-fSW^J:?) 20n 

[021 1 ] £ D A 1 q 3 £|£^K 1 0 

~ a P a T?3g#i£ft 1 nm/ secT50 nm(Z)B8¥"e« 

y f ^ A/j^ 1 % 4^ J: ') (df M 1 n m/ s 

^■f^-T-^iSLfc^r.^, TE [*i i] t-^-f 

[0212] 

[in] 







1 m A/c n 




IS w 


»«<cd/rrf) 


1--f-fe> 


7. 85 


4.5 


480 ! 




8.13 


4.1 


510 




8.20 


4.1 


510 




8. 30 


4.1 


510 


f h7^P/^> 


8. 60 


4.1 


510 




8. 70 


4.1 


510 




8. 80 


4.1 


510 




8. 90 


4.1 


510 




9.10 






9. 90 


o-2?<? a □<<:>-£:' 


10.00 


4.1 


510 




10. 60 


4.2 


490 


-hPx^i^ 


11.10 


5.0 


480 


r-fe h-hu^ 


11.80 


5.0 


480 



[0213] sttcsrscjELrt, rm^mmm^mm 

[0214] Wtl] ^RfcbTTB 

[«12] ^i-MftSSrffl^T, BE Kfcl] SrlftBiS 

u*tt*c*ri"S x loo, ooo 

t^^s TIB [S12] (c^-rjg^s#e>tu^o 
[0215] TIB [* l 2] lc*M-SMWfiHJ: 9 > lit 



ic -5 J: 5 tetmfe'* 1 ? S <fc 5 [ft: 

[0216] rrr\ Wki] t^R^ uttib [fii 

2] K*M11*KS:JB^tt Hbl] **DigUMfcfc# 
t-51^#fc U6mglrlmlOh!I^DB>^^ 

[0217] OXD-UU2. 5mg£Ir (p p 
y)3^:LT0. 17mgt/^>yiS^i:tt^ 
Si 0 0, 0 0 0CO/Ky t^/l/f'7xx;U2. 5mgS: 
o-y^PP^yif>lml(ciSU, MMZ&ftffc 



[0218] mM-y^^^M^^t^i toss± 

(TfriSITO, mM^^M: 2 0Q/DOT) W&K 1 
5 0 0 r pm^l^^t^^ M-£*^ 
J: 5 5 0 n m^HU^^lETLte^il bfc a 
[0219] ££>t^ jE?U«aW±JC»JR 2 frlHEft 1 

0 0 0 r pm-Cll^tV^"- hi"5*^cfc 9 2 0 n 

[0220] XSJKVKKt^J: 9 N l o" a p a , 

MWM&l nm/s ect'Alq 3^1fLT5 0 nm 

^.Ai:** U f ^ i % i /j: 5 J; -) (cif l n 

[0 2 2 1] ')(-tTl2^t*^^MLt 

irr.^, TIB »12] Ittirmtmmvmft-timbti 
f~ 

1 > — o 

[0 2 2 2] 
[f 12] 



(16) 



#M 2 0 03-45666 







1 mA/cm 2 t(Dlii 


±.m 


Tl 


mm (V) 


JW3E(cd/nrf) 


OC B H fi 


9.6 


9.2 


4.4 


430 


OC 3 H 7 


9.9 


9.1 


4.5 


450 


OC 4 H 9 


10.0 


9.1 




C(CH 3 ) 3 


9.7 


9.2 


4.5 


400 


OC(CH a ) 3 


9.7 


9.1 


4.6 


420 




9.7 


9.1 


4.5 


410 


Cfl H 4. C Hg 


10.0 


9.1 




CH 3 NH 2 


11.8 


10.6 


4.6 


400 


COOH 
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